Influence of lipoprotein(a) plasma concentration on neointimal growth in a monkey model of vascular injury.
Lipoprotein(a) [Lp(a)] has been proposed as a risk factor for both restenosis and coronary heart disease. Recently, we identified Lp(a) in the arterial wall during the initial rapid neointimal growth phase that occurs after balloon injury in cynomolgus monkeys. The purpose of this study was to determine the relationship between circulating Lp(a) levels and the extent of early neointimal formation. Initially, 348 cynomolgus monkeys were screened to identify 15 monkeys that had either high or low circulating Lp(a) levels. In the 15 monkeys, circulating Lp(a) levels were confirmed by two separate measurements over 6 weeks using an immunoturbidimetric assay. Cohorts were identified with plasma Lp(a) levels that differed by four fold. Lp(a) levels expressed as total mass averaged 32 +/- 4 (N = 8) and 136 +/- 12 (N = 7) mg/dl in the low and high groups, respectively. Between the two assays absolute Lp(a) levels differed by less than 6%. Iliac arteries were harvested 14 days after injury induced by expansion of the internal vessel diameter 1.4 times its initial size with an angioplasty balloon. The neointimal area in the high Lp(a) monkeys was 16% greater (0.49 +/- 0.12 mm2, N = 8 versus 0.57 +/- 0.10 mm2, N = 7) than in the low animals; however, this difference was not statistically significant (P = 0.63). Medial areas averaged 1.27 +/- 0.11 and 1.44 +/- 0.20 mm2 (P = 0.48) in these groups, respectively. Tissue Lp(a) quantification, using a mouse monoclonal anti-Lp(a) antibody, indicated that the percent total area staining positive for Lp(a) was 1.7-fold higher in the high versus the low Lp(a) group (2.7 +/- 0.4% versus 1.6 +/- 0.4%, N = 6-8); this difference was not statistical significant (P = 0.28). In summary, a four-fold increase in circulating plasma Lp(a) levels did not result in a statistically significant enhanced neointimal formation at 14 days after balloon injury. This finding suggests that studies of longer duration may be needed to amplify the trend toward increased neointimal growth observed in this study.